Original Article introduction Infective arthritis of joints is an orthopaedic emergency requiring prompt intervention. Early diagnosis and appropriate management are of paramount importance, owing to the significant morbidity associated with the disease, as delay in treatment could lead to complete destruction of the joint involved, and result in systemic complications.
The incidence of septic arthritis of native joints in a general population has been reported to be around two cases/100,000 people per year. [1] However, significant geographical as well as demographic variability in incidence have been reported, varying from 4 to 10 cases/100,000 population per year in Western Europe, [2] [3] [4] up to 29 cases/100,000 population per year among the aboriginal Australian population. [5] No population-based data are available from India in this regard.
The most common causative organism of septic arthritis across all age groups has been Staphylococcus aureus, [4, 6] and the empirical antibiotic therapy for septic arthritis, has conventionally been tailored to cover the same -the recommendations being β-lactamase stable penicillins (e.g., cloxacillin) and cephalosporins. [4, 7] However, increasing rates of methicillin-resistant S. aureus (MRSA) causing primary septic arthritis of native joints are being reported, with significant geographic variability. [6, [8] [9] [10] Studies from India also show a higher rate of staph aureus infections in the joints with large numbers of MRSA. [11] In this study, we aimed to look at the clinical and microbiological profile of septic arthritis in adult patients, treated at our orthopaedic unit over 12 years.
mAteriAls And metHods
This study was designed as a retrospective case series analysis. Seventy consecutive adult patients who were treated at the orthopaedic facility with a diagnosis of acute or subacute pyogenic arthritis of native joints, during 12 years between January 2006 and December 2017 were included in the study. The diagnosis of septic arthritis was made as per the criteria described by Newman [12] -which required at least one positive criteria -(i) isolation of a pathogenic organism from an affected joint; (ii) isolation of a pathogenic organism from another source (e.g. blood) in the context of a hot red joint suspicious of sepsis; (iii) typical clinical features and turbid joint fluid in the presence of previous antibiotic treatment; and (iv) post-mortem or pathological features suspicious of septic arthritis. The exclusion criteria included age <18 years, previous surgery to the involved joint-including knee replacements, duration of symptoms >6 months and a diagnosis of tuberculous or fungal arthritis.
The demographic profile of the patients was gathered from inpatient medical records. The patients were grouped into two categories-acute pyogenic arthritis (duration of symptoms <2 weeks) and subacute pyogenic arthritis (2 weeks-6 months symptoms).
The clinical parameters assessed included the site of the involved joint, duration of local symptoms (joint pain, swelling) and the presence of fever. Laboratory parameters analysed included erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), total and differential white blood cell (WBC) counts in blood and synovial fluid counts (where available).
The microbiological profile of the infections were analysed -Gram stain, culture positivity rates, the organism identified in culture and the antibiotic susceptibility pattern. The incidence of primary joint infection with resistant strains, particularly MRSA was also analysed.
The peri-operative morbidity was reviewed, in terms of the need for a second surgical procedure, uncontrolled infection resulting in amputation, incidence of systemic bacteraemia, rate of intensive care unit (ICU) admissions and mortality.
Although no formal functional assessment was done, their ambulatory status in the community was assessed from outpatient records.
results
A total of 210 patients were admitted under the orthopaedic unit with a diagnosis of septic arthritis from January 2006 to December 2017 -of whom 116 were <18 years. Of the remaining 94 patients, 12 patients had previous surgery to the involved joint and seven had symptoms of more than 6 months duration. Seventy patients (58 males, 12 females) were included in the study after the exclusion criteria were followed. The mean age of the study population was 48.8 years.
Forty-five patients presented with symptoms of duration ≤2 weeks (acute group) and 25 patients presented between 2 weeks and 6 months (subacute group). The median duration of symptoms in the acute group was 5 days (interquartile range [IQR] = 3-7 days) and in the subacute group was 30 days (IQR = 21-60 days).
Seventy-five percent (53/70) of patients presented with a history of fever-82% (37/45) in the acute group and 64% (16/25) in the subacute group. About 74.2% (52/70) of the patients had no pre-existing local or systemic infection before the onset of the acute symptoms of septic arthritis. 21.4% (15/70) patients had a history of pre-existing local soft tissue or bony infection in the same limb as the affected joint. 4.29% (3/70) had other systemic foci of infection at the time of diagnosis of septic arthritis. 32.9% (23/70) patients were diabetic, and an additional 4.29% (3/70) patients were immunocompromised-one with HIV and two on chronic steroids.
71.42% of patients (50/70) had infection involving the knee joint. The other joints involved were: Hip 10% (7/70), ankle 7.14% (5/70), shoulder 7.14% (5/70) and one case each involving the sternoclavicular, sacroiliac and elbow joints [ Figure 1 ].
The median WBC counts of the patient were 13561/cu.mm at presentation (n = 62).
In the acute group (n = 39), the median WBC count was 14,400/cu.mm (IQR = 11,450-18,600/cu.mm) and 10,700/cu.mm (IQR = 9050-14,000/cu.mm) in the subacute group (n = 23). Leucocytosis >11,000/cu.mm was noted only in 66% of patients. Blood neutrophilia averaged to 75.88% in the overall study population (81.5% in the acute and 66.3% in the subacute groups). Eighteen patients included in this study were elderly (age >60). Ten (55%) of these 18 patients grew at least one organism in culture. Of the 10 culture-positive cases, 5 (50%) grew Streptococcus species and 5 (50%) grew S. aureus. Two of the five staphylococcal strains were methicillin resistant. One patient had polymicrobial infection with Staphylococcus and Gram-negative bacteria.
About 8.57% (6/70) of patients required a second surgical procedure in view of uncontrolled infection after the initial arthrotomy and washout, of which two patients required amputation for disease control. Systemic bacteraemia was detected in 3 out of 70 patients on blood culture, with 2 patients growing the same organism in synovial fluid and blood. Eight patients required ICU admission in view of systemic complications including septicaemia, coagulopathy, liver failure or multi-organ dysfunction. Four of these eight patients were >60 years of age, but there was no death in this population as a direct result of septic arthritis. The mortality rate in the study group was 4.28% (3/70 patients). Septic arthritis was associated with significant residual morbidity in 70% of patients at 6 months follow-up in that they were not able to walk outside their homes without aids.
discussion
The importance of early diagnosis and prompt management of pyogenic arthritis of joints cannot be ignored, considering the significant morbidity associated with the disease. The diagnosis of septic arthritis is primarily clinical. A four-point criteria has been described by Newman, [12] of which at least one should be present to make a diagnosis of septic arthritis -(i) isolation of a pathogenic organism from an affected joint; (ii) isolation of a pathogenic organism from another source (e.g., blood) in the context of a hot red joint suspicious of sepsis; (iii) typical clinical features and turbid joint fluid in the presence of previous antibiotic treatment; and (iv) post-mortem or pathological features suspicious of septic arthritis.
Majority of patients with septic arthritis were males (82.8%), which is similar to the demographics in other studies. [13] We also noted a high incidence of co-morbidities in patients with septic arthritis, with a third of all patients having diabetes. [4, 6] About a quarter of the patients in our series had a history of prior infection in the same limb or sepsis elsewhere, which is lower than stated in other studies, where the incidence has been reported to be up to 47%. [6] Seventy-five percent of patients in this study sample presented with a history of fever. There has been a wide range reported in literature from 36% to 90% [3, 9] regarding the presence of fever at the time of presentation. Clinical suspicion of septic arthritis should be considered even in the absence of a typical history of high-grade fever, especially in high-risk groups that include the elderly, patients with diabetes mellitus, rheumatoid arthritis, recent joint surgery, haemodialysis, skin infections, corticosteroid injection into joints and immunosuppression. [4, 14, 15] Not all patients with septic arthritis have a raised WBC count in the blood analysis. Significant leucocytosis (>11,000/cu.mm) was noted only in 66% of patients, and the average WBC count was 13,561/cu.mm. This finding is similar to previous studies. [16] CRP levels were found to be a better predictor of the infective process than leucocytosis in this study, even though, previous studies have failed to establish the predictive value of any inflammatory marker (leucocytosis, ESR or CRP) in septic arthritis. [4, 17] Gram stain of the synovial fluid in our series was positive in <50% of the cases as compared to 70% culture positivity. This is similar to what has been previously reported by Weston et al., where he noted that Gram stain was positive in 50% of cases, as compared to 67% culture positivity. [3] With such a low-negative predictive value, Gram stain result should not be considered in isolation when a decision whether to do an arthrotomy is made, especially when the clinical features are suggestive of septic arthritis.
S. aureus was found to be the most common organism, as has been reported in other studies. [4, 18] We also noted a significant number of joint infections with other microbes like streptococci which were isolated in 27% of the positive cultures. This is much higher than the existing data, which varies from 1% to 16%. [4, 6] Among the Staphylococcus isolated in cultures, we noted a significant proportion of methicillin-resistant strains (MRSA), which is in keeping with the global trend. [19] [20] [21] A varied incidence of methicillin resistance among the Staphylococcus infections have been reported from different geographical areas between 15% in a European population, [8] up to 36% [9] and 42% [10] in the Latin American and Asian populations, respectively. In India, Sreenivasan et al. reported a 35% MRSA among 17 S. aureus-infected knees in their series of 26 patients with acute septic arthritis. A retrospective review on the incidence of MRSA in adult septic arthritis in an American population showed an alarming 50% incidence of MRSA among all culture-positive cases, and 60% methicillin resistance among all the S. aureus isolated in culture. [22] In this study, the incidence of MRSA among all culture-positive cases was only 16%. The rate of methicillin resistance among the staphylococci-infected joints (38%) was similar to the previously reported Asian data. [10, 11] The increased resistance to first-line antibiotics at presentation is also of concern.
Empirical antibiotic therapy for septic arthritis has conventionally been tailored to cover methicillin-sensitive S. aureus. However, with the growing incidence of MRSA strains and increased resistance to first-line antibiotics, this needs to be reconsidered, as previously suggested by Mathews et al. [4] MRSA should be empirically covered in high incidence geographical zones as well for vulnerable patient populations.
There was significant morbidity associated with septic arthritis, with over 70% of the patients reporting difficulty in walking even after 6 months. This could partly have been because of the late presentation, but could also represent the chondral damage caused by the infection. The high mortality rate of 4.25% is also of concern, and elderly patients with risk factors should be treated aggressively in order to reduce morbidity and mortality.
There are several limitations in this study. As the hospital is a tertiary care centre, it is possible that the study population may not be representative of the general population. It is also possible that some of the patients may have had partial treatment before admission, and this may have altered the microbiological profile. As the study was retrospective in nature, it is possible that all relevant clinical data were not entered. As regards long-term follow-up, though we were able to ascertain if the patients were community ambulant at 6 months, we did not formally assess their functional status with appropriate tools. conclusion S. aureus is the most common pathogen in acute septic arthritis, with a high percentage of MRSA. All patients do not present with fever or raised WBC counts. The sensitivity of Gram stain is low, but CRP and ESR are usually raised. Changing sensitivity patterns of microbes point to a need for reconsidering empirical antibiotic therapy, especially in the elderly. Joint damage following infection can lead to significant disability and hence needs to be treated aggressively.
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